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1. Safer Dx Instrument  
 

The Safer Dx Instrument is a validated tool to determine occurrence of diagnostic 
error (DE) using structured chart review (1, 2). The following is the instrument as it 
appeared in data collection forms used for this study.  
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2.  Sample Size Calculations 
 

Our pilot study (n=50) estimated 8% of patients had at least one DE within the first 12 
hours of PICU admission. To determine the association of specific patient, provider, and 
work system factors with DE, we calculated the minimum sample size needed (80% 
power at a=0.05) for selected predictor variables while accounting for clustering of DE 
by provider (see below). We determined that 610 PICU admissions was the largest 
among these, thus a sample size of 610 would provide sufficient power for all variables 
(Table). Note that we estimated expected effect sizes per variable based on our pilot 
study except for mortality, which was based on existing literature reporting a 5-12% 
mortality difference between  critically ill patients with vs. without DE, with more deaths 
noted among patients with DE (3, 4).  

Given potential clustering of DE by provider (non-independence), the estimated 
sample size was inflated by 15%. This inflation factor was calculated using a statistical 
formula (5) considering a cluster size coefficient of variation of 0.5, an average cluster 
size of 10-50, and an intra-cluster correlation coefficient of ≤0.1 (from pilot data). 
Sample size calculations were performed using SAS 9.4 ©2017 (SAS Institute, Inc., 
Cary, NC, 2017).  

For the full study, we plan to use generalized linear mixed models (GLMM) with 
random effects at the provider and site level to estimate the odds of DE (outcome 
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variable) given specific patient, provider, and work system/site factors (predictor 
variables).  
 
 
Table. Sample Size Calculations to Determine Associations with Diagnostic Error  

Predictor Covariates 
With 

Diagnostic 
Error 

No 
Diagnostic 

Error 
Estimated 

Effect Size* 
Sample 

Size 
Adjusted 
Sample 
Size** 

PRISM III score, median*** 0.735 0.505 0.23 88 102 
Chief complaint category, % neurologic 75% 20% 55% 60 69 
Presence of change in diagnosis, % 50% 20% 30% 190 219 
Patient outcome, % mortality 15% 4% 11% 530 610 
Admission source, % referral from other institution 95% 43% 52% 70 81 
Admission time, % night shift 95% 37% 58% 50 58 
Any subspecialty consults within 1st 24 hours, % 5% 41% -36% 120 138 

*Based on pilot study (n=50) except for mortality, which was based on published mortality differences between patients with vs. 
without diagnostic error.  
**Sample sizes were multiplied by 1.15 (inflation factor of 15%) to account for potential clustering of diagnostic error by provider, 
allowing for an intra-cluster correlation coefficient of up to 10%.   
***PRISM III - Pediatric Risk of Mortality III score is an estimate of the % probability of death on admission 
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